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(54) THIN-FILM TRANSISTOR CIRCUIT 

(57)Abstract: 

PURPOSE: To provide a thin film transistor (TFT) circuit which drastically lower the generation 
probability of malfunctions. 

CONSTITUTION: This TFT circuit is constituted to obtain a pair of clock signals &phiv;and 
&phiv;* to be inputted to a shift register section 1 23 of TFTs of the TFT circuit having the shift 
register by using a differential amplifier circuit 1 20 which amplifies the voltage difference 
between the first clock signal and a reference voltage signal. Then, the dependency of the 
generation probability of the malfunction on a power supply voltage is eliminated with the TFT 
circuit provided with such means and, therefore, the standard range of the power supply voltage 
to warrant the operation is taken large. 
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h7> > ; X ^ TSIfiK L fcf^WS ^ a .y F -< >v ^ 

20 a, tcsiim^s-'iffli^n^m i cops 

tWflMhv>^X^ 7 0 1 A^fi^ I Ntc«il«jg€: 

fflM-$nz>m2(Dpmmmh j 7>z/x$ i o 2 

->^7 0.3t ^ n >y -7 C L 2 tC3Sjffitt^Sijffll^n 

fi tuse^jiiMtc jEosas v d d p, m^mi^ v s s n^ij iz m 

mzm 2 (op mnm h ^ y ^ 7 0 2 ^ f u-r >sa? 
mam 1 ^N^^iiMh ^>>>x^co Kwy^i: 

^f>^-^(?)ffilMMt5S, HI 7 (b) £r#PBL 

[0022] ffij&tmmic^ ccomwrnc-Di -rmimi 

^a^y^7 Dinti/N-fU^/l/, ^ 

Pbu P63iin — U-n;1/. jSP62, P 64 

40 &o ( 1 61 ) 

■y £ K^>>*— # 6 0 U£*5^T«\ HI 7 (b ) tC^^ 
cfc o (cKBPtB 1 6 2 — 1 6 3 icfei/^T, SS 1 <D PgHSJIS V 
> ; X^ 7 0 1 -t5cfcO :, ^2£OP5y^hv>i/X^ 7 0 2 

^^>o C ODfiST'HU IB^ a y +7 FY 6 0 1 <DWi 

so z o) n mmm h7>^x^ 7 0 4 *i Wiistisffi t&zrf. 



9 

m i co n smm h7>^^ 7 0 3 titfiSttJi^o $ £ t* 

feO. Jg/S. sljfE^ny ^ K-r>^-^? 6 0 1 <D thill* 
>W U^;l/0)££3£fc>£>J9:!/\, ( 1 63) 

i:$HutS^a«y ^ hV>/^-* 6 0 1 fcite^Tfi, HI 7 

(b) ^^&^Kmz<Dvmrmv^>'is?,$i o 2 

*3cfca'^2^N^PMh^>^X^ 7 0 4 teaSiitKfSlC 
Sg l(OP^Mh^>^X^7 0 l*5j;tfMSl 
tf) N SH j^llS h7>^X^ 7 0 3 JfiStKJSlC & o C (D 

^ttffifcfcBSiSBEO 1 /2tCiSriaLOO, ^KS&lfl® 

L/^^^ffi^-rssfij^rmrc-ro l^u 07 (b) 

T^-TcfcatC. HutB^n*y^ K^>vs— £ 6 0 3<D^ 1 O 
pgySSBSh^V^X^ 7 0 1 fcJ;tJFS 1 ^Nfllhv 
7 0 3t±»a«Sgi:S:^^ ^2(?)P«h 

iS P e i £v W L"^l4c{Sif "T S c £ t±T*#&i/^ 

( t 6 4 ) 

^comnU ^0 7^^^n- l^/Uc * & S X<D H 
(t. 64— tea) ^ N i^Psi <DSJE#S3SflEE£> 1 /2l 

aiming *n%fflf£T&pmnmh'7>'isx*£Nm 
mm h~r>isx$ (Dmimmmnmrnic ^^n, > w 

SlT^&^o CCTti, MtCtufa-f^^— £ 6 0 2*)Vv 
U^;Ulc^^£E*^P62tcm^LfcJ©'&*#x.S 
HiJfB^n^^ hV^^— ^ 6 0 30m^3 OSPei) 

tcf*oTI5Kiftl9llK^«iaSft^i6afeiS< c^i: 
tc S JESSES feii< ^5: Sfc 46. sSSftft^JSIE-rsti 

[0 0 2 5] *»WT«W±<OSBH*»i*L. SSSBftff 

* ffisi-r & mm v^y ^x & m^mmrr zysmc^ 

[0 0 2 6] 



(6) t$BB¥ 7-168154 

/o 

(1£S©^7 h Ui/X^SW, SlWa-v ^ff^Cg^t 
^nsSl^^P'^hW^-^fc, HufB3n<D*n 
>y ^ htiiSffiffl^BB^feSffi 2 £0^ □ >y ^{f #tc*g^ 

;<-£t. Wmb^yi?X?fr£>%i%$Wjr- KlaiSSi: 
frG&t), SSfiSS 1 0^a<y^7 K-YV/^— ^OttJ^ig? 
£mjfB*V*— FS^DAT^^te^U iutE^V^ 
- K^com^^^rtufE^ y^-Zte £Xjm 2 cot? a 

10 v ? h*^ y^-z<DAij^icmmL. mmm2cr>5u 

y^-^cothiiu^mm^^^r- KiiiK^A^affi^tc 

[0 0 2 7] £fc. v'7hU> y X^M^/:SIh7y 

CCDtZ, Huia#fi8BJ±{f^^BuES 3 CO ^ n «y ^{§^ 
^ igifsco * ^ tc ffl ^ -T s mi± tc -r ^> c tz: J; t) , - ii CO 

[0 0 2 8] £fc. ^Ifttii|@lsIIK*e^/ciSflh^Vv 

x^@8^ m2&£z$m3(DNmmmh^yy 
*$\mmt, S2(OPS!8fash^>^^iHiss 

30 0, mzm 1 (DNmmmh^yy^$(Dtf—bnm%:, 
mmmi (DNmmmh^yy^^^Mri^ Ku-r>a8s 

Xli^tllic, KU-YVSffi«:SSfeS2*5j:a r S3 

2 Co n mmm v^y y^ z<r>>f-y mmic itmmm 3 <o 
zuy^mmtAiiL, mzm3<DNmmmh^yi/7s 
$(Df- bnmcitmtmmnmmttAii^, s/c, 

HulBS2*5«fct/S3<?)NS!af«i h^^v^X^co KW> 
*S«:-'S>5fSjfBS l feJ:^2cOPiy?SMh^>> ? X^ 

ih7>^x^<7)v -xiii5 j: xj? - h mmziEmm 
icmmi., huibs 1 *3cfct/s2^psiasish^ 

mm^ y^-^^coxii^ic^uLxm^n, 

mZWi 1 fecfcO r S2<Offlaifi^>v^-^|5i^£0ttS^fig^ 
^8, S88BS/-7 h \siSX2mc\ir?2>— WtOtuy V 

50 y^zm&t. S3*3<fccFS4(o*aafs-f >/^^ins 
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tfr b& o , mmm 3 <o ? mmm b 5 y v>x ^ toy- v 

J; t>1£ 5 co P SrW-fl h ^ > >>*X ^ CO K Ix-T y ^MtcMrc 

iifigBSS 3 0)2 ay tm^ttAtj U HulBffi 5 to PSH 
I ^ y v X £ CO y- h S«g tc t± hu gg#fgmEEfi «: A ts 
U ^fSS4:fc£mg5^P^SMSh^>^X^ 

£?)fw ymm^^mmm 4 *s j^ss 5 to ummm y 

^y^x^oy — xBffitclgtSU SuSB!B4 fecttfSS 
<ON3!3WfS h^yy'X^to KU-OISfigfeJ:^/— Hffl 

^iWfl h ^ y >?X £ (?)V-X1S^^^ , nuSBMf 3 fec£ 

t/ss 4 <o us* -r y ^- * 0 <o x -h m^ic mm trm 
j«s *u mzm 3 ts&um 4 cofgaK-f > / £ mew 
m^s^e, m^>y i-u^x^fflucA^s— wo 

Eisstcfe^t. mm h^y-yx^tctwja^n^y- ms 

F^famEE^rVoi: L/cfc£, Vd > V g - Vo*SH{&tfj£ 

t> jiogaftsgisic HuKfWfii h ^ > >^x * toi/jf^in^ir 

^/W7X^y- MBEElcEP/inU 

ffita^'a8fiiig€:«ifi£-rs?SBS >^x^ it, l d 

D {t£tz 7-t' v h y- h ft L ttmm h7^X^ 
[0 0 3 0] 

[f'effl] ±SS¥K:£aSCfc?SJM l^y ^x^E^ctot > 
rt±, ^(Oi/y v l^x^SBco-sKStc^v*!-— kihies 

m^&iitic&o fcnffiM&mmmcmmL. mm h ^ 

> v\X 2 InllL^COS^a/jft^^I^^), 
[0 0 3 1 ] 

[0032] *muz. m^mff^wmmms&m'p. 



(7) ^5H¥ 7-168154 

u ^x7?x^coffi^a^Miis .y-xt9gg»j|5iia2 o i 

»J ^X2 0 3 A^IrI— <??aW*eSS1fi 2 0 4 tO±tCjfM^ 

nr^So ^co^o, iiffivhy ^X2 0 3&, y-x 
«^jtHisg2 0 1 icjage^n/iijSK^y— xuaxi. 

X2, X3 • • • y-hl9SgffillHlS8 2 0 2lCl£fct£*l 

fcisa^y- hjsyi, Y2. y 3 • • • cnbW 
- h mto cfc t>* y - x^ao sSiStc » $ n re «&<oiii* 
ph. p 1 2 • • • t l. &mm P 1 1 . P 1 2 • • - ic 

10 (iSPM h^y^X^ 2 0 5^5 c fcD : ffi^-tr;l/2 0 

[0 0 3 3] a±WtS)S«:fSo/-cr^-r^y^ hU <7X 

^yi/x^ieisstcfet^T, ^ commit ffi ±-? %> feme 
[0034] mmm 1 ) 1 t^, ^v^-- k 

If^L/c^^h^y^X^^rffll/^rrSMh^y^X^tHl 

jct/y— x*agBs/j[Biss3 o i^^7M/^x^m^ 

[0 0 3 5] [El^cOfB^^O^Tira^^o 8 0 

3*5^^8 0 7l±^>^-^tfe5o S/c, 80 lfeJ; 

t \ — Xto 0 ^ 8 0 443^:1/8 0 5t±^d^^0^n — 
^n-y ^7 hV>^- ZV&Zo £fz. SO 2 

fecfct/8 o 6^^v^-F^^L/c^nih^yyx^ 

UTT(i;^V^-F8 0 2. 8 0 6 <tlB^"C i: tcT^o 
c c i: it, m i coss^tc n gysflg h 5 y >^x 

^ coy- h as *5 <t t>' y — xwsfc «t of p mssiis f ^ y 
^yx^cor- hSli^cfc^y-xm^lg^L. ^2to 

mm h ^ y > ; x ^ <o i * u l t^^c$ n ^> 

[0 0 3 6] ^: 43, niJlB ^n»y^0fc^ny^(O*i:ii 
N.SJSSPflgS'7y> F x?**attffitc. ^o, PS 

isih h7>^^ « tffi««cs t -t %> 1 1 tc w h\) $ n s y 

,fh7> ^'x ^ «r«sa«c!8tz: , P SOTW h ^ > >>*X ^ «: 
£o LXTx #^^TCi^-f U^yl/COmJE^: Vh. n — U 
X^cog^icP^LTOgBiSTbn^tc^^il^rtcii, ±T 
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[0 0 3 7] ^ £<Dmmh"7>zs7s$®$&<DW]mc 

■oi/^Ti2 8*3«fct5ia9«:ffli^TittwrSo m9i±msco 

[0 0 3 8] *-TWflB«S8^ LT, ->-7 b&mf-^CDA 
ttl^ffi 1 ? TaoSiSPei. P82^VitC?5:oTl^Jl-a-^ 

S^tSo (t90) 

£^n*y ^ hV>/^— ^ 8 0 1 ^^—^fflMt^rU 
Tl^^ntt^ ^07^ K-T £ 8 

0 4tt>f>'^-^fcLtl8ffiUd:^o cfcoT, ^V^"- 
K8 0 2C0A^jSg^T*feSjSP83ttVLfc3B:So CWK 
Hk<£>£:€, ^V^-— F8 0 2te^7?fa^V;t— Kfc LT 

aJ±Vth^rVLtc^a^/cltJE (Vth + VO «rjSP84 tilth 

*j-rs 0 ^tc-f>^-^ 8 o A^BEtf vlW± 
(Vth + VO IXT^i:^ VHCDHJE^m^-r^o ctitc 
J:0, ,<£Psi Vh t&9, WRB^STOVlA^Vh'n 
^tEftL/-cClhtC3S:So ( tsi) 

i^PBo^Sa'VLtc^^o ccot^ SSaii: innate 

7^0T-as$nTW^P7^ f-ov^—^s o 1 1± 

■SPaslofc^nsc \> ctitcfcfLT* ^n-y 

^0 *T*)BS^nTt^^n'y^ 0 4 *3 

<fct/8 0 5 ^ffirft^rTSo 1^^, £ny 

^ hV>^-^ 8 0 4(±iSP83(0*lSVL«:{St#-rsJ: 

bs^tVlIC^So jSPssOVLmij^rStt, ^V^-F 
8 0 6titu^i:l5l«tcm/± (Vth + VO «:jSP86(cm 
*JU IBE^T. ^>v<i— £ 8 0 7*Wh<0«JE*jSP82 
tCtH±f-r^o CUT, *P8 2WJMi^VL^e, 

VH-X^ftLfcC £tC%£o ( t92) 

>f >vs— £ 8 0 1 fcj;tf8 0 8ti-f ^Sft^*L, 
"7uy^0 *tc*BS^nTt^^n «y ^ hV>/^— ^ 8 
0 4^J:a , 8 0 5^>'/^^i:LTML^\ 
^hV^^80 COBSjSTj&Pbo^Vh^ 
6 V l S/EttJS t L Tz CO tc WIS U T V h OfBEE* j£ 
P83tctB^"rSo F8 0 2&, Cti4S^TV 

H<fcOtSBffl«EEVth»rcttfgl/>mEE (VH-Vth) «tj5 
P84tctB*J-rSo -O^— £ 8 0 3 fi, A*J«JEtf (V 

H-vth) wTVHWTott VLComjE^fch^^r^o c 



(8) W7 - 1 6 8 1 5 4 

^hV>/^^8 0 5(t ^f>^-^i:LTiiL^^ 
D . y ^ ^ 8 o 8ti^P85©BJE«:{S»-rSJ: 

5HffiLT^So (t93) 

^c?ft)\ ^/a»y^0*WLtc, >y ^> 0 *AWHfcuS: 
£ 0 ^D>y ^70 *tcM^^tlTl^^n>y ^ FMW^ 
£ 8 0 4 :fe«fctf8 0 5 te^^A— £fflM^«:U 5 
0 {cjfiS^ntV^ ^ o 7 f hV 8 0 l&cfct/ 

/0 -y £ K^>^— * 8 0 4 ti^PssOffi^ffil^^f -9o " 
7=7, ^oy ^ £ 8 0 5ti, C£>B#j£n?j£ Pbi 

^ajEttffiose^ft iji wis ix v h a)iE^^ p s 6 tc m^/ 
-r^o cntcfc^T, fs o 6tiMi££i»i«ui 

(VH-Vth) (OSffiJ&jSPseJgrtH^iU, *f 8 
0 7 ti VL^tHtJ*r^>o CUT, j£P82«;jSP8i fc|H] 
«(CVl, Vh, VL^^fk, Ify Fffi*ffc*So 

(r.94) 

20 Psi<Ottl*jff^tcWL^n^i7043J:tf0*O l /2H 

[0 0 3 9] $TCCt% ^CO^Ihv^v^A^lH]^ 
T (i * □ >y z y ^ xm iz £ 0 ISE/ife L tz <D tc L 

J; 0 ^©j^OSS^JS^ A^tc^#^ ns c h ^Itt0^-T 

[0 0 4 0] MttWS:JS-&*SSL, CCT'tiflutStOPS 
30 t92tc*3i^T. jSP83*^D^^y^XISFe0KWtcJ; 

K> (Vth + VL) !X±tOM/±, (Vth + VL + Verr) tC 

mfflmc^{tLTz&<r)t-t%o mm^^MLmfn 

tf, tute^V^"K8 0 2ti (Vth + VL) W±tOffiiE 

f *tgfig-r s pflii f ^ > ^ o^sfife i t> - 

4S^^n^C ttc^:^, iSP84(i-SP83O^ffi^aftt0K 
40 l^Tl^&miC^ Ru82^n >y ^ F-T>^-^ 8 0 4 j^SShE 

[0 0 4 1 ] J^±tC7fxL/-c*SIWOWIfiK«:^7 h U^X 

[0 0 4 2] iftfeccm ftufS^V^-— F8 0 2 4ocfc 
D'8 0 6, ^>;N-^8 0 3fcJ:(f80 7^ H8iC7F 

50 Ll^-^tco^^Tl^L/co cnteiWLT. jffita^V* 



-8- 



IS 

icm^rmm h^> , ^x^^rdOf@HEVtb2ct o t/hs 

3*5 £1/8 0 7^0A^SJEt±, ftuHE^V;* — K'mOA 
^Vl^)^ (VL + Vthi) , VhCQ£:£ CVh- 

Vihi) "e^^-r^c, src, ssie^ ^c±a^sje 

(c A *jHEE# V l 5fio ^S£S L T Vh £ tfci 2rT 3 c £ 
T£&« A^'Sffi^ (Vh'- Vthz) -W±VhU 

T£>££ VL&thiiL, £ bfdA^mJE^VHtciirl^^c 
^LTVL^tH^-r^C £#T£So Hut^^-^tC 
^LTA^snS'BJEBi (VL + Vtht) fecttf (Vh 
-Vthi) T*ao£<DT% CtOVthi < Vth2&£^{W/& 
v l < v l + v t h i < v l + v t h 2 J; t/ v h — 
Vtn2< Vh - Vthi < VHtOBHf^fiSc , ;320/'c46. nuffi-f 

[oo4 3] u±i^Lrmmh ^ >z/ x$ &m^tc& 

t\ IllKO ^ > ' ^— £ 3? ^riS i: T BSjfg Wfc: f88B*r 5 6 T 

[0044] (igsEfjij 2 ) -^mmm 2 t ^ □ ^ ^ % 

£talE8K8MI h ^ > ->"X £ TflWt L /cSKltl'ISlHlSS^ffl 

[0 0 4 5] II ii*llfflCT2^fflt^cS?flSh^>^X 

L-^^n^fSMh^V^^lHlSS^r^CfSo E3*tS^ 12 
Ot±M®J±@*alHlSS^LT*5'3, 1^1 2 1, 1 2 2f± 

L K % £ ^ d -y ^ ff^fc cfc tf #p.aajE v r e f ^ 
Bm^&m$MI±iM^m&7KLXl^ n 3E# 1 2 

3 ii8us2S®Jt8l'ieiHlS8^ 6 tBTi $ tifc 2uy* <t>1s&Zf 

$ lalEg *c oi- r li O i: ©jf1- s , *W/Sc ^ t fc¥ tc |g t> 
v W±cotSfiEiOi:^, Hua2H®J*S'ISlelSS l 2 0 
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ti, tuytmnc l Kfc<fctf#HaajEVr«f*A^ 

[0 0 4 6] C^MfijtS'ieielKS 1 2 0«0»f*W«l 

iS^— ftllJ&El 1 Otc^-To [il*. 12^- 14 0, 1 4 U 
1 4 2«NSIh7>^^^L, gg^i 4 3"*5<t 
XS t 4 4^PS(]Ih7>^^^<tTt^ ^/c, 
12^1 4 5t±Hfil?'tlHiia^:^L. 1 4 6 14 6' 

nu S2 M »J*t 0 ES<0 ttS 7^ titsf S / vy 7 r & m L T ^ 
io &o ccT'lt iwf2#E8Sffi{i^Vraf;&gr l coA^i^ 
^ l 4 8tcA^/L, ]]uS2^n v<7 l 2 l £:35 2 OA^H 
-r 1 4 licKilLX, Zn<b<D^E.<0&%:mmtiltll>T 
^So ^777 1 4 6 43 J; OF 14 6* fi % A^JaS^tCN 

i^X^cpy- hSlig«rSfc*L, tt3^iS^tcmjS2N§yjWllS 
K U-f >mS*5 J: ^'hTjS2 P %lBm b ? > >>*X £ co K U 
Y >m®«:Jgfig L . nu!2 N ^SflM h7V^x^OV-X 

^iE«ag*3 j; zfmi± v s 5 co ftmigtc ^nn^o. 

[0 0 4 7] J^.±cDMfj^tt J i[H]^^:ffll^T^n-y 70fc 
^0=0 *^r}#Si»S«r. EI 1 1 tecfcCFISl 1 2£rffl^Tls] 
£gSh<tti:S"^t^TK0fl-rSo HI 1 (ix Hi Otc^fM 
i^j^tg^SS^o^nufS^S/jW 1 4 SOSj^mw-rsiH 
Tfc^c HI 1 (a) (i, HUlE#!!^EVref tctt^T 
HU§2^ci^^ l 2 1 ^.EEVin(7J7i^^^ig^co||Sft 

^EffiT^taffi^^n^^ia-caoo, mi 1 (to it 

iffitc, mEZVuy;^ l 2 1 £>UJ£ V i n tchfc^T HMf2#E^ 
50 mJEVrefCO^/}^€i^#T'^»jW0iaT^«8ftO 

[0048] %-?m\ \ zm^^rmmcmmmmm 
i 4 scosj^^rsip^-rso fnfn«h7>^x^ 

h^Vi^'X^ 1 4 0t±y— hStgtcA^J^tlS/^7 T . 

xmjE Vb i as tccfc o micmu'vm^m't&^z & ~> \m 

iinuSeNSaSflSh^v^X^ 1 4 Of±^ffiWtc^fS85J/iii 

T^&£-T£o ST, 11 1 (a) icf^ir&^lc Vin> 
VreftOiaffi^JcOjxOfc^, NSIrSJIgh^vS/X^ 1 
4 1 <Offifnti, ^ntc^ilr^^N^IJ^flMhv^^X^ 1 
4 2(Dt&mcik'<T'b2<%i&<DT\ miiNMWMb^ 
>i/7s$ 1 4 i i CO 1 /2 & i dffr 

tf&it^mift (i/2 + idf) munz>c£ic&&e mm 
50 & (i/2- idf) oaijK^ffinsc^tc&^o — 75, 
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HufEPSyiSJSh^Vv^ 1 4 3*5d:t/ 1 4 4 U> 

^ i 4 3 4octtf i 4 4 tcti^-n^niwiDass^iffitis^ 
x*tb&frz>. in^, -^n^n i / 2 ^astt^ssns c t 

yi/XZ l 4 1 tClfil^oT i dfOaSK^iffin, tulBNSy 
SWKh^VS'A* 1 4 2^6Wo u t 2tC[p]7^oT i 

dfOfgt«n^Ci:t:^l»o f? Vin> VrefCDBB 

u t 1 jb^SffifcSI^&^ftWo u t 1 £0«JE«:T JO 
W\ sffi^o u t 2 tcafflE^flKLJiA/TSS^o u r. 2 (DM 

(b) tC^"r«fc-5 Vin < Vref <Dm&&I$.*) ±VO t % 

Hll (a) fiiSfc:. husBMKjWIhISS l 

4 StiSffi^o u t I IdSjffiJ&ifiL^Trig^o utKO 
1EEE«:±W\ frS^o u t 2^6«S35*31^iiA.*t?5ffi : ?o 

CTti (Vdd + Vss) /2te:S^'rSo cmcJcD. ^ 
n ^ ff^ C L K & V r e f fr5 ffitt W£ HT iE&tC 

l "eittWbfcBStBUi/jfia^o u t l fccfctfo u t 2lc«t jo 

nSSSKidf^ (a) OVin>VrefCOBifS/)^f5S: 
Oif^t (b) <DVin<Vr*f<DMi£&J&Z>±L~Dl%&t 

TtBg&Si:^ buIBSS^o u t 1 teJ;t/o u t 2 £011 

j±i&& k *t ^tt^ti ^nsci:*^ &mmc mm x ^ 

§ 3 11 1 2fc:*vrJ;'3U:* ^n^^fl^C L Kfc 

cfc tf #P£«EE Vr e f t£mWffl\B\ffi<D 2 OC0 A^liB^tC A 

«S^o u t 1 eoBEE^TW, tufB^o u t 2^«jE^r 

(Om.i±^mMJ± V r e f <fc. t) fe /h^ v ^ $ liftlf B«S? 
o u t 1 05fltBE£:±t:J\ tutsan o u t 2©mEE*TCf 

r/3gastc^*r 0 2 s a tcis-r 0^9912^0 u 1 2-e 

0£H^i?aj£iljtfl5T*aof3. 3g@^nuIBiS^o u t I t'O 

m^aj±iSfl5T*ao5o cti%m&*yyTmv&i 46*5 

£0*16 4* T*^i|@t"£e£*CcJ;9^n'y£0fcJ:tf0 
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[0050] wmLrc*nMffl2*m^z>ctLic 

SSA^IrI^^ ^ >^-C-SO^d *y #m^%:£.f£ir&C t 

[005 1] ccx^mwiimmmc-Di-x-m 

<Dmmm®\Bi$&%:n2>z.ttfx%2>o *-n**uc 
s& < *nmm 2 omfBSHiiiif Eft * LTast?t 

CO 0 5 2] HffiW 1 *5cfcO^StiP2t ( :O^T^j 

h ^ A^ HSg^— S(OSS»J^«:<S8fl:-r S c i: ^T* 
[0 0 5 3] (^fiSCT3) i:c5T% mi \ <Dmmnm 

(ias^fc^, c^mmh^yv^zzm^^xTzn^iz 
7£Lxmt}T%xmc^xi^TicmL < a?^§ a 

[0 0 5 4] f IW^^li5f L ii: LTf-1 f 7 >>>A^ 
a T ^'#tt^r ffl t ^ O ^ m W frd S ^> T ^> S o fiSfil 
^Vd, h«EE«:V B , SHffl»JE*Voi:U/ci:^Vd 

mmmmc^^x^-hnmccDfrtfKtfL fkv 

[0 0 5 5] cn^^iai: LT¥iJffl-rsc iltcj; 
farHafflSSA^ 1 fR^tc J;S#IM3&(5i!BT^ffl8itiE«:«l 
^oe^ttti, MO S F ETOgSS1#14«)J:-5tc^'V 

fTiW A^SS IC & 5 ^ -5 ^'J^^ ao S 0 
[0 0 5 6] co^aSit*S14«:J:0fi<-rsti: 
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(11) 

19 

fi, CC0fW*h^>^X^;*7*:>y h h fbt: fcti 
L D D (Lightly Doped Drain) ft 
LfzMm h^^v'X^tciT ftl£&\,\ — (file, ^X-fc-y 

h v- h hmis^iiT^^gtnfc&Mtc k u 

L D D £ & h IgSiffliET £ K U Y >B8PS £ OfUIlc 

iim^swrnmrntmrcmm h ^ > v>x ^wiiso c 

£€:t§LT^5o h^— h<t£/cti L D D ft L 

tc mm h^>i/7s$£ m^(omm h t? > # ^ tc 

tt^rtSSWtcjSL/cO^ia I 3T-^^ n Ull 3 (a) it 

mn<o n mmm h -x > ^ x ^ o^anMiaroe^iif ttr* 

£0, (b) i±L DDft$fc{i^T-t:y h'/- hftL/c 
Vdu Vd2 ({IU Vdi<Vd2) cDi:^^KU^>«i5fi 

d ftrr s c t tc cfc o fiSftSMigtr^ k u-r >m/±^?mti: 

1^HMlCJS:< ^y-tr^y hy- MtSfcteL D Dlb 

L /ciWJKI h ^ > ^ X -5? IsISS^rffl u ^ T BSBEHSjWIhISS^S 

GBc£< fS^^lc^L^mi^*a^^§^mSKig«: 
[0057] 

ttum-? z> nmn&<o m^m^± z < t % c <h # nifig 

h^>>>\X^[e]£StCfel^T^, ^tf»X hU^X^gfUC 
£ ^ n <y ^ ^ Y ^ > y (c W-T & U & Tz ft , 

c ttf-eis, tei^z&mmm h^ y^^m^m^ 

3; -Ac . **ffiD(0j 3 tc £ & 3^S«:s« C tzMM h v > X £ 

n^/cA6. mm h^y^^^mm^mmMtiit^p. 
<bmit<DBmcmLx^%c 
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[15] ^^afHih^v^x^iHiSSco, y-TX^tc 
<fcSP.SfifttO«»iI*8ttO-S-rSIEIo (a) («Ih7>i/' 

(b) tinufEv-X h U^X^@S8coiIiSW*Sft^*Bi0fl 
to^-YAf t-ho (c) h U^X^taJgli 

wmwift-r %>£* (DiRR&sm-? % $ -r ^ ^ — h 0 

[16] f/e*tOSWMh"7 V^X^IhISSO. ^a-y^CO 
lRlHH^ntcJ;SKMf^tt»i*SiB^-rSEIo (a) tifS 
ih7^yx^»^;y7 h U^X^lHl^cOti/S^I^ 
ffitSio (b) tinulEi/X h U^X^Is]S^K»jff-t 

*S8^t5io (a) tiafe-USWft^P'^hVy^ 
— ^t?^S*t»ric^3ttO^"rSI2o (b) tisufS^D ^y<7^ 

[[19] [§3 s t-t; \^rz^mmnmn i ^-f^isiss 

©jft«rIttWr§^^A^-^ - ho 

[111] *56nj5coigj!16!»1 2 tcffl^^5ffi}S2MafitiieilI 
ESOft^^rlttffl-rSIlo (a) (i, ^D7*ltCLK 
CDA^llSJEVin^pa^JEVref «fc t) tA^^il-&tcto 
ttS. fflfBMi!liI'H0S8oafi{t«:lttW-rsilo (b) 

im 1 2] HI T^LAc^n^CD^/Mij2C0^^H^ 
WtS^^Aft- ho 
[il3] *SW^^fiS(#l| 3 ^rsttPfl-T SlUo 

12 0 • - • MBfttStSlBlSS 

12 1 ••• ^n-y^C L K*ei£-r§*ci'y*ff 
122 • • * #!aaEEVr.f«:fi=iSS-rS#P.SSJEff 

^» 

12 3 • • • v7h U>?X£gp 

C L K * • • ^ny ^fl^C L K 

Vref • • - #P.a®|±ff-^ 

• • - ^ a -y ^> ^ tocfcO 1 '^ a i v 9 (ft * 

2 0 1 - • • V— XtagEBKUSS 

2 0 2 • • • h*9SK®jI51S8 

2 0 3 • • • M-M v h"J yX 

204 • • • ig«e*ia« 
2 0 5 • • • mm h^ >>>'x^ 

2 0 6 • • • r&pp-tvu 

Xi. X2. X3 • • • V-X^J 

Yi. Y2, ys • • • y— hm 

Pi I , Pi 2, P 1 3 . , , • " • MM 
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KM) 


£fc£E 3jE 7 1 A Q l cr /t 

wfW]*T^ / 1 D O 1 0 4 
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OUl 








c c\ \ enc: ••• /rn "/ ^ A\ *7^t@^ in ~7" I ^ 
oUl, oUb ••• y f-i y y 0 L tstJ/E. cil Cv 1 © 


O U tL 




v r ^Hfl£UvJ LSI fe 




y u v y r -T -y^ ^ — y* 


o u o 




laUyf? x r 'J y -A 




oU<i, OUO ... -i^/N > 


n a 
o U 1 




A livJ s r / A / 




0U0, oU4 ••* 7 u 7 7 (J) ^ C «?/E cu C 


O U o 




A1RIJ/ n y y y 




/a y 0 y y r < *y/N — 


one 
o U b 










o r\ 7 
o U / , 


O U f 


• • • 7 7 LJ y y -f 7T 




r 5 1 ~— r 5 4 • * ■ ij^r5i~-r54 


o U o , 


o U o 


* • • v — x&Si 




t 5 0 — t 5 5 ' * * Brf t 5 0 — t 5 5 


Q A A 

o u y 




V /Hi 1 O y — 7 L 1 , O )' "7 At 

\ Wi\ y / r w y\ y 




Cr\1 A/ 1 — t . , , At j. -77, 4-R — V- Jo 1. ~7 

b01, bUb ... yoyy^c 7=>fi/E 2 n Cl/^ 


O I U 




Y ipjy ^y y t 


10 


y □ y y h -1 y / /^ — y 


oil, 


oil 


• • * y — htfSR 




b U 2, b U 0 ... y/N — y 


3 12, 


3 l 2' 


... 5tTt f?iMf U -^r ^ j - / ~7 A7 




bUo, bU4 ... 7 P 7 7 (D ^ C 2il Cv^ 


3 1 3, 


3 1 3' 


. . . Y#? 3 )1, 

* • * ii%BB~u./\/ 




X. A/ l — 1 ,t 1 A? VlT "* y / v A7 

q 7 u 7 7 r-i y / n — y* 


3 3 1 




S7 n »j >*7 P T V "7^ ±H ^ -In 7^ A/ n A/ 




6 1 16 4 * * * ir? x r 6 I r 6 4 




-y 






t 6 0 ' t 6 5 * * * RrFJi^ t 60"" t 6 5 


3 3 2 




A7 n , 1 j A7 P T V -4- -7o iH <^ ~V 4n A n »u 




f U 1 ... 1 vjr h7//A? 








/ 0 2 • * • W, 2 wy F 3^r#fl5l h ^ y V X y 


3 3 3 




v* ~» / » At 

< yy ^ — y 




7 0 3 • • * ^ 1 0y N 3Jr%/i^ r ^7 ^ y 


3 3 4 




Wm y J r uyA^cjsW/i^ 




/ U 4 ... ^ ^ cy n -t-rWH^ r7yyA7 


3 3 5 




7 □ 7 7 I L I C *Kf& iilOy Q77 
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V d d ... ^ eatt^ 


yv^ 










3 3 6 




A7 n ,w A? p t v -4? "7^tR^^ir in X A7 n w 
y D y 7 U L 1 ¥ C #fi/E c no 7 u 7 




Pti PI9 ... A/ n w A? p t i -fc? i-rtp 
UL1 ( OLZ • • • 7 U 7 Vis 7 ? t L 1 fcck (J L 


y K-r >/^— ^ 








3 3 7 




^1 y / > — y 




T M ... A? r~~t «it At k y ^ y / ? ^7 /T\ 1 +1 A^ 1 T 

11M • * yu-iyyr^Ty-'^ yvyyvyjy^-f- 


3 3 8 




MAM rv^ATETlA^ U 

NAN UHftiiiiUv h 




n [i t . . . A n ,.i /7 k" V "'y i < A7 /t-\ l4j -H ~r 

UU 1 ... ynyyr^f y — y vjtnTjvm-r 


3 3 9 










3 4 1 




X u'JJ y y 1 uyA7yjA7 — h^^yux 




y u y y h < y )\ — y 


AWSi^ 








oU2, 0 U d ... — r iHJitS 


3 4 2 








0 U 0 , 0 U / ... yM — y: 


AWSH 1 






30 


804, 805 ydyy0* c e TIT 1/ ^ 


3 4 4 




c 1 a ^ A 77 *rfn -r 




o y D y y h<y7^ — y 


C L X, 


C L X * 


• • • 7077I L XfeilryD 




Peo — Pse • • • ^P80—'p86 


•y^CLX* 






Vh, vl ... U'^\;i/^b c t: Ts n — 


C L Y. 


C L Y * 


- - - 7D77CLYfclU'7n 




v t h • • • mm h7yyA>< utiiii^Ji 


7 ^ C L Y * 






t 90~ t 94 • • • Bvf t 9 0 ~ t 9 4 


Pi, P2 




m 3 £>3f fiffi[eiSS£>j& p , fej: tjF^ P 2 




F80 — F86 * * * ^Fso-^rsec ^y laidbiix/ty 


Qi, Q 2 




HI 3 <9HffileiigS£> j5 Q 1 J: ISA Q 2 




140, 141, 142 • • • N gy^flg ryy^VA 


Ri, R2 




ia 3 <Dmm^v&<D& r\%>& zf* r 2 




Aj 

y 


Vi • 






1 4 o , 14 4 ... \j ^J^ n ^ h7^yA> 


4 0 I 




m 3 ©jS P l T*<D9EE.1£B 


40 


1 /J [Z ... if; >1 ^T-f 1 rTl 

1 4 O ... 7^!lyJ> ; JlHJttS 


4 0 : 2 




m 3 (DjS P 2 TC0fll±^ 




14b, 14b ... />yy7 r 


4 0 3 




13^q 1 -eoiiJE^ 




OUll, O U t i ... SSyjyTiJ lEJiEQ 1 4 DVJpjJj 


4 0 4 




m 3 <Dj£Q 2 TO^ffiifiJB 






4 0 5 




Bl 3 OiS V 1 -£CDiaf±KJB 




Vbias ■ • • N 3^?vfHs r >yX7 I 4 Ofrt-tHTJOg 


406 




g]3CD^R 1 T^flffi^JB 






407 




Bl 3 4) «£ R 2 T*<DftEEKfl5 




i ■ • • ^WSIti 


4 0 8 








i df • • • M^JnlSa i df 


4 1 I 




HJ3C0^ny^CLY oaEEKfl5 




Vd», Vd2 • • - KU^VBJEVdi, V«iz 


4 1 2 




130^770 LXOttffiiffiJB 
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(13) 
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[HI] 



£ 



CLK Vref 



CLK Vrei 



1 fc?v K 



CLK Vraf 



■>7 h 



>7 h 

1 f-; t- 



-O CLK 
-O Vret 



120 



r if 



7 h Uv*?B5 
123 



[ED 2 ] 
JSH/lJ&tf&tS 2 0 4 



j^?J b.?J 



"& 0 It* I 



|p22 I |p23 

r± — i|r± =: nlri"" r il 



fx if* [""* !! 

H t 



.2 0 5 
-2 0 6 



X3 K'J 2 0 3 
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(14) 



mffl¥-7- 168154 



CH5 3 



[H6 3 



Din 



' 1 503 | b< 



501 502 

(a) 

t51 t53 t54 



504 505 



P51 



t50 t5Z t55 
(b) 

t51 t53 t54 



P54 



n i 




I 








ti i 




:-j jr 


■ — 



P53 
P54 



* ill 








Din T] T 








I 603 i Bt 

> r^i '*r? 

Pei 1^°^ Peft^ Pes 1^° 



601 602 



Pw 



(a) 



180 tG2 tS5 

'iiioizzzi: 



Din | 



ILL 



P61 
PG2 



t81 t63 tG4 

(b) 



[17] 



CL1 Vdd 




\ 




H 


L 




H 














□ 


L 


MfVtr ttf 





CL2 Vee 



(a) 



(b) 




(15) 



^P*l¥7- 1 6 8 15 4 



Pee 



P82 



[0 9] 

t90 t91 t92 t93 t94 



-VL 
-VH 



n 



L 



i. 



i: z \ 
rztzt 



VL 

VH 



-VL 
. VH 



VL 

Vthx 



VH 

VL 



- VL 

- VH 



X 



iZXIE 



- VH 
-VL 



tao t91 t92 t93 t9A 



[112] 



,CLK 



Vdd 



lTHIIL 



[0 1 0] 

2 .^L.l L 




— O Vdd 



-o > * 



[Hill 



-O Vdd 



0ut2 Q 
Vrar 



i * tor 

144 143 L<fz_0„ ut1 



cHlI^ ij,jf— ° v,n 

142 1 y I 141 

Vbias O 1 [ 1* 

Moh ▼ Vin>Vref(7) 



(a) 



O Vdd 




Vss 



(b) 
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(16) 



¥fffl¥7 - 168154 



[113] 




^- h*5JEVfl [V] 



(a) 



> 















i 






i / 




















" Vd2 



















f-h«EVg [V] 
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